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An Aaemt 

Comrnlng f^^Refolurion <?/ Equations in Hambeis j tm 
farted hj Mr. lohn Collins. 

This Account fliould have been annex'd to what was dif- 
conrfed ofMonfieur Sluftm his Mejolak in die precedent Tradb 
if then we had found room for it. For, the Reader having 
there underftood, how farr the Geometrick part oi Algebra is. 
advanced by that excellent perfon, 'twas likely, he would 
be inquifitive to hear fomewhat concerning tl.e Exegeps Nu- 
merof* , or the Refolution of -Equations in Numbers. Tor 
whofe fatisfadlon herein, we (hall here infert t}?e Accouut 
then omitted , being part of a narrative , formerly made by M,. 
lehn Collins touching fome late Improvements of Algebra in 
EngUnd^ opon the occafion of its being alledged , that none 
at all were made (ince Bes cartes. 

i» It hath been obferv'd by divers of this Nation, that 
in any iEquation, howfoever atoed , if you give a Root , 
and find the Abfolute number or Refolvend (which t;/>f4 calls 
Bumogentum Ctrnfanitmis) and again give more Roots and find 
more Refolvends, that ifthefe Roots or rather rank of Roots 
be alTum'd in Arithmetical progreffion , the Rcfolvends , as 
to their firft , fecond or third differences, (^c. imitate the Laws 
of the pure Powers of an Arithmetical progreffion of the fame 
degree, that thehigeft Power or firft term of the Equation is 
of. e.g. InthisEquationaaa— 3aa+4a=:= N, '^ 
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To wit the 3d. differences of thofc Ahfolutes are equal, as, 
in the Cubes of an Arithmetical Progreflion. 

3. To find , what habitude thofe differences h^ve to theC*» 
tfpient , of the Equation, 'ist beft to begin from an Unit. 

5. In any Anthmetical Progreffion, it you multiply Num- 



(no) 

bers by fairs, you fliall create a rank of Numbers whoCezd,. 
diflfertnces are equal •, and if by terttariesy then thej^ differen- 
ces of thofe Products (hall be equal. And how to find the 
greateft Product of an Arithmetical Progreflionof any number 
of terms having any common difference affign'd , contain'd in 
any Number propofed, isfliew'd by Palcalia his Trad d»Tri- 
angle Arithmetique , where he apply's it to tlie Extradlicn of 
the Roots of fimple powers, 

4- It appears, How this rank may be caried eafilyby Ad- 
dition, till you have a Refokvend either equall or greater or leffe, 
than that propofed, 

5. When you have a Maiui ztid Minus, you may interpole 
as many more termes^ in the Arithmetical ProgrelTion as yoa 
vvill, that is to fay, Subdivide the Common difference in the 
Arithmetical Progreffion, and render it leffe ; and then renew-, 
and find the Refolvends , which are eafily obtain'd out of the 
Powers and their Coefficients , which are fuppofd knowoe> and 
may be readily raifd from a table qiSMam ^pdc«f^w,&c. with 
which kind the Reader maybe furoi&c in, G^dwiCentrfihrpt 
and Babingtonsr. Ftremrks •• By. this means you way obtainHdivers 
Figures of the Root; and then the General Method oiFietn 
aad Harriot runs aw^y more ea()ly , ^nd is fo f ar improved, 
that after any figure is placid itt the Root , mofi>certain Chat- 
raiders are given to kqpwby aide (^f the fubCequent D/wV/<f»<i? 
and Divij^ , Whether the figure Ibefpre affum'd be too great 
or too fmall : or laftly it may well be concluded, that, as in Lo- 
garithmes , when you propofe.fuch an one as is not abfoluteJy 
given in iht Canon, "you doe by Proportional Work, ufingthe 
aid of their fTrftdifeeaces (when their Abfolute Numbers dif- 
fer by •L'»/0 find the abfolute Number true to 5. or 6, places 
further than the Canofl gives it (the reafon. whereof is , that the 
firft Differences doe likewife' agree to about the fame Number 
of places thatlfay, the like may be done in, e.<£quations, af- 
ter divers of the firft figures of the root are found ; provided 
ihere be the: like^ agreement • in the feft differences of the inter- 
poled Refolvends^ 

JVIi^reover we ough'6 here tOjtake hoticeof a-morefiibtile kind 
of Interp®lation, common to all gradual Ranks or Progreffion? 
of Numbersj,wher€iii Differences happen to bo equal ; Of which 

kind 
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kind the Ruier may find Examples in Sriggil Arithmetic* Ldgd- 
'riihrnics. et TrigpnometrtA Brit arnica j relating to Logarithmes, 
Sin; s, and the Powers of an Arithmetical Progrefllon : But the 
method there deliver'd maybe rendrcd more eafy and general, 
viz. by aid of a Table of figurat Numbers, by deriving 
Generating differences /<?«j^A/, from thofe riv^^^. a do<arine> 
that eafily flows from Mercators Zo^arithinotechnia , and of 
ufein the Cafe in hand, ihould we fuppofe thefe Powers and 
their Coefficients vnknown, or a 2*4^/? of Squares znd Cubes 
wanting, and give nothing mpre,than a kvi Rejolvends belonging 
to equal Moments or Spaces. And this may Hkewife be of 
good ufe in dum^g , when having the Contents of a Solid, 
for every 5, Inches., more or leflTe, given, without knowing the 
dimenfions of the Figure, and even in moft Cafes, when the dif- 
ferences are Progresfive of one kind, withoat knowing the Fi- 
gure it felf, having nothing given but its Contents at feverak 
eqjiial Parallel diftances, each luch diftance may be fubdivided , 
and made as many as yoa pleafe,and the refpei5li7e Contents 
found by this general Method of Interpolation.* 
*Nna. the Author (M, Col. Aftct oneRoot is obtained, the 

lins) hiveingexphin'i Mercatori Methods of H»^dff»;»/ and Others wifl 

mS^Tlii^'&^i d^Preffe the Equations foas to obtain 
thereof with Examples ykathiiiie- more , and confcquently all of them 
mjc handled this mrkof inurpo- 5 ic jg eafy, by a Table of figurate 

trae to %<,. or jo. pucis of fi. Numbers to give the fum ofany fuch 
gures bf mter Divifiondr Propor- Rank ot any term in it relating to a 
*!S:i':t&::Z^li;i^ known part of the ^m« of Equalsor 

forif which (at 'tisthtre illuftra- RoOtSj butf CO f!%i erf ,g\v'mg thciJ^- 

tcd) did not feem to extend farr fohend to find the Root, coms to an 

enough.ThH kath already been com- ■'r: ..^ , ""^•■3 "-""'s ^^^ «»* 

mmicated , fome Months firice, to tquatlOn 35 ClllilCUlt aS that propofed ; 

fame of the Members of tb$K So- as in D. Wallts his Chapter of Fi- 

aay,and ma} beexpcBtiheuafter. g^^^^^ NumberS. 

7. Some affirm, they can give good Approaches for the ob- 
taining a Root ofany /or^rpovver, ^jfff?^^ Equation, or for the 
finding of any of the mean Proportionals in any Rank between 
two extreams given. 

8. Others pretend tohavefoundout a method (incited there- 
to bjran example in Albert GerarJs Invention Nouuelle en Algebre 
a Ampler dam i5ip.) fo much, by comparing of E<iuatioBS, xoin- 
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create or dimlnlfli the unknown Root of Equation, as to render 
it a whole number (or leffe differing therefrom, than any Error af- 
fign'dj) and by Albm Gerards Method of Aliquot parts to find 
the fame,and thereby the Root fought , ahhough it be a Mixc 
Number, Fradtion, or Surd. 

Probably this may fympathife with what Is promifed by the 
Learned Htiddeniiu in Annexis Ge^ntttrix Cartefia;ia^ where he 
faith, he intended not then to publifli certain Rules, he had readyj 
whereof one waS, To find out all the irrational Roots both of 
Literal and Numeral Equations. This muft be underftood when 
fuch Roots are pfiBle 5 for 'tis certain, there are infinite Equati- 
ons, whofe Roots are no ways explicable, either in whole or mixt 
numbers, Fraftions or Surds, and can be no otherwifc explain'd, 
but by a quam froaime, 

p. The Author of this Narrative confidering, that the O- 
nick Sections mvs[ht'^xo)t(kQdi from lefler Circles placed on the 
Sphere , and thence eafily (otherwife than hitherto hath been 
handled j defcribed by Points, and that by their Interfecaions 
ibme Spherick Problem i J determined, accordingly he found, tha t 
this following Problem according to the various Scituation of 
the Eye, and of the Projeding Plain, would take in all Gafes, 

The Difiances ofm unknown Star are given from tm Stars of 
knswn Declination and Right A[cen^on ^the Declination and p.igbt 
jfcenfton of the ttnknmn Star is retfuired' 

And faith, he hath obferved, that, admitting the Mecha- 

nhme of dividif^ the Periphery of a Circle into any number of 

equal partSjOr (which is equivalent) the Ufe of a Lineof Chords, 

that this Problem, wherever the Eye be plac'd, may berefolved 

by Plain Ceometry, and yet the Ey ihall be fo plac'd, as to de- 

termin it by the Interfedlions of the Coniek Se^ions 5 confe- 

^uently thofe Points of IntcrfetfHon (the Species and Pofition 

ot the figures being given )m3y be found without defcribing any 

more Points than thofe foughtj and the Lengths of Ordinates 

fjiUing from jhencc on the Axes of either figure calculated by 

roixt Trigonometry, and hence likewise the Roots of all C®- 

kck and Si-quadratick'EcimvoM found by Trigonometry- 

For giving from the MefoUhe mendonM the Scheme that 
finds tliefe Roots, it will then be required to fit thofe Sections into 
Cones ^ which have ihcir Fert£x either in the Center 5 or an af- 
fijncd point in die Surface of the S£herc> to which they- 
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relate as proje^ed , and proceed to the refolutlon of the Piob- 
icm propof'd: And how to fit inthofe Sedions/ee the 7. books 
of Apollonius^Mfdtrgius^ the jd". Volame of Des Cartes' s Letters, 
Leetaudi Geometric* fractica, Anderfonii Exereitat, Geormtricx, 

As to the Problem itfelf, it is dctermin'd en the Sphere by 
the laterfccaioHS of the two leffer Circles of DiftanccwhofcP/?- 
/« are the known Starrs. And this Problem hath divers Gffjwf- 
trick ways of refolution, 

1, By PUin Geemetr) (in the fenfe before- mentioned ^ ) Sup- 
pofing a Plain totouchtheSphere at the North-filt- if the Eye 
beat the South-fele^ projedting thofe Circles into the fdd Plain, 
theyareftiUCirclcs(byreafcnof thefub-contrary Sedions of the 
Vifa lCon€s)whofe Centers fall in the fides of the Right-lin'd 
Angle,made by the Proje^ed Meridiam; that pafs through the 
IcDown Starrs-,and thus the Problem is eafily folv'd in this manner. 

3. Ifitbe required to be performed by Gonkk Geometrf\ in 
onecafeit may be done, by placing the Ey atthe Center of 
the Sphere, and projefting as before > to wit, when the lon- 
ger Axes of the figures being prcdiiced concur above the Vertex > 
Here the Prehlem is determined by the Interfedtlons oft^voCo- 
nick Set5lions (whereof a Circle cannot be oae , unlefs its Cen- 
ter be in the Axis of the other figure. ) And in this fecond Cafe 
thefe points of Interfedtion fallin the fame right linior projedl-- 
ed Mendian^zhty did before, but at a more remote diflance from 
the Pole-point, to wit, inthefoimerSuppofiton ,. the Solar 
diftance was meafur'd by a Right lin?,. that was the doable Tan- 
gent of half the Arch 5 here it is the Tangent of the whole Arch, 
Hence it is evident, how one Trejidien may beget another y yea 
infinite others , altering the Scale ^ and how the leffer Circles 
intht Stereegrafhick Projcdionhelp to defcribe the ConickS^c- 
ixonsinthe Gmmontck^to]t(XiOx\'. But (to reduce the matter 
£0 one common r^i/'w) if we fuppofs two Spheres equal^. anlfo 
placed about the fame Axis » that the Pole-point of the one iliill 
pafs through the Center of the other, and the Touch-plain to 
pafs through thefald Center or Pole- point, and thaca leiler Cir-- 
cie haththe fame p:fition in thecal as in the other • Tnea , if 
£oe Ey be at the South-Pole of the one , it isat the Center of 
the other 5 and any projeded Meridim drawn from the projec- 
scd Pok-goiac tofafs thiioaghboth.thegroi^^onsof riiefelef- 



fer Circles^ thediftmces of the Points of interfcftion are the 
Tangents of the half and the whole Arch of the Meridiin fo in- 
terfesfted. But as to the Points of Inter fedion ^ which determine 
theProblem propofed, they may be found without the aid of the 
former way, from a GfJoofiTftkkind Stereegrdphick method of mca- 
forlng and fetting off the fides and angles of Spherical Triangles 
in thofe Projeftions, which i$ neceffary in what follows, 

5 . It the Problem is to be perform'd by Mhct Geomttrj , as by 
a Circle arid either iPdraboU, HyperhU^ otEltipfis ^ the Cir- 
cle may be conceived to be the Su ^-contrary Sedion oi a Cons 
pro jetted by the Eye at the S euth-feU.zn^ any of the reft of the 
Ss<aions by the Eye at the Center of the Sphere. 

4. It by I ny of the Comck Sections however pofit«d 5 the pro- 
jeiling Plain may remain the fame, but the Eye muft be in 
fome other part of the Surface oftheSphere^and notinthe^x^r, 

Thefe things were mention d to invite the Learned 
to their Confideration : I (hill only further adde, that we can- 
not (ay,what may be expedei from the labours and endea- 
vors of divers Learn;d men of this Nation , particu'arly from 
Dr. Wallis , who hath fo excellently refolved and conftrufted 
all Cuhick Equations at the end of the fivft Treatife of his ope- 
ra Afathematicahy aide of a Cabick Parahlafter^ me.itioning, 
that by fuch Curves the Roots of all Equations may be found: 
And who hath promifed a Treatife of Algdrazad Jugular Seffi- 
ensy wherein the Reader need not doubt to mcetwith fatisfadlion 
in thefe Myfteries.Nor ought we to omit ihe mentioning of the 
Modeft and Learned Mr.'B/jrrtfir , wbo< among many oiiier ex- 
cel! ;nt Subj'ds, and particuUrly his Opticks now, at the Prefs) 
hathperform'd,what thefamous Italian Geometer jtf/Vi^. A. Rkci 
hath promif'd mExercitat. Ceomttrica ( printed at Konte 1666. 
and lately reprinted here) about Caww of feveral degrees, that 
lerve to determine and refolve all iy£q/(atieKS : which hath like- 
wife been done by other Learn'd men of this Nation. 

An JcvouKt cf Books. 

I. PR^LUDIA BOTANICARobertiMotifon 

Scstt Aherdonepfts . LonJini, impenfis ^4ir» AlUFir% 1669, inSo. 

This Prelude of this Excellent Botanift hath two parts j The 
firfl: gives us an Alphabetical Catalogue of jU the Plants in the 

Royal 



